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SPECIFICATION 

1 . Title of the Invention 

Absorption Improved Ubiquinone Formulation 

2. Scope of Patent Claims 

(1) An absorption improved ubiquinone 
formulation comprising an oil dispersion of 
ubiquinone that is encapsulated. 

(2) The absorption improved ubiquinone 
formulation of claim 1 , wherein size of the 
capsule is less than or equal to 3 mm. 

(3) An absorption improved ubiquinone 
formulation comprising in each formulation unit, 
an oil dispersion of ubiquinone that is 
encapsulated, and a digestive enzyme group 
including a digestive enzyme. 



3. Detailed Description of the Invention 

The present first and second inventions relate to 
ubiquinone formulations having improved 
absorption. More specifically, the first invention 
relates to an oral ubiquinone formulation formed 
by filling a capsule having a size less than or equal 
to 3 mm with a dispersion of ubiquinone in an oil. 
The second invention relates to an oral 
ubidecarenone ubiquinone formulation having in 
each formulation unit an encapsulated dispersion 
of ubiquinone in oil and an enzyme group 
including a digestive enzyme. 

The above described oil indicates an oil-fat, 
lipid, wax, refined oil, mineral oil, or mixture of 
such oils. This oil is a substance that is insoluble 
or poorly soluble in water. Most such oil 
substances are liquids at room temperature like 
plant oils (glycerides), refined plant oils, and 
liquid paraffin. However, some such oils are solids 
at room temperature, as exemplified by waxes, 
lard, and beef tallow. However, this oil is 
preferably a liquid at room temperature from the 
standpoint of production of the present 
formulation and for absorption within the digestive 



tract. The inventors of the present invention 
discovered that ubiquinone was particularly 
soluble in carvone, which is a liquid at room 
temperature. 

Carvone is present as 1-carvone in spearmint oil 
and peppermint oil extracted from plants of the 
family Lamiaceae. Alternatively, carvone is 
present as d-carvone in caraway seed oil extracted 
from plants of the family Apiaceae. The chemical 
formula for carvone is Ci 0 Hi 4 O, and this 
compound is a light yellowish or colorless liquid 
with an aroma similar to spearmint oil. The 
specific gravity is 0.960 (25/25°C), the boiling 
point is 230°C, the ignition point is 92°C, and this 
compound is soluble in alcohol, ether, and 
chloroform. This compound is insoluble in water. 
Carvone is particularly preferred as the dispersant 
medium of the present first and second inventions 
since ubiquinone is highly soluble in carvone. 
Carvone -containing refined oils such as 
peppermint oil, spearmint oil, or the like readily 
dissolve ubiquinone and thus are preferred as 
dispersion media. 

The above mentioned "dispersion of ubiquinone 
in oil" is taken to mean a molecular particle 
molecular dispersion and / or fine particulate 
dispersion of the ubiquinone in the oil. 

From the standpoint of absorption of ubiquinone 
by the digestive tract, the dispersion is preferably 
in the molecular state (i.e. dissolved state). If 
dispersion of the ubiquinone in the oil is slow at 
room temperature, the mixture is quickly dissolved 
by heating. In this case, part of the dissolved 
ubiquinone will unavoidably precipitate out at 
room temperature or below. 

The above mentioned encapsulation is taken to 
mean filling of a normal sheathed capsule, soft 
capsule, or seamless capsule. In this case, in 
addition to gelatin as the main material of the 
capsule, other water soluble polymeric substances 
can be used as the capsule material. Moreover, this 
encapsulation can be micro-encapsulation. 

The meaning of the above mentioned "including 
in each formulation unit" is taken to mean 
coexistence of the capsule and the enzyme group 
in each formulation unit (i.e. if the formulation is a 
pill, then the formulation units are each pill; and if 
the formulation is a capsule, then the formulation 
units are each capsule). However, caution is 
required such that the ubiquinone itself doesn' t 
directly contact the enzyme group. Specifically, 
ubiquinone may be dispersed in oil and then this 
dispersion may be encapsulated, followed by 
coating of the surface of the capsule by the 
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enzyme group. The resultant surface may be 
further coated. Alternatively, the ubiquinone may 
be dispersed in oil, and this dispersion may be 
encapsulated to form seamless mini-capsules or 
microcapsules, and such capsules may be blended 
with an enzyme group power agent in a hard 
gelatin capsule (sheathed capsule) to produce 
filled capsules. 

Moreover, the above mentioned digestion 
enzyme is an enzyme that has the ability to digest 
food within the digestive tract, as exemplified by 
pepsins, trypsins, amylases, lipases, or the like. 
Although digestive fluids including digestion 
enzymes are excreted from the stomach, pancreas, 
and intestines, the strongest digestive fluid is 
pancreatic fluid. Generally digestive enzymes are 
classified according to the production source as 
animal-derived enzymes, plant-derived enzymes, 
or microorganism-derived enzymes. Furthermore, 
a representative pharmaceutical agent of an 
enzyme group including the above described 
digestive enzymes is the animal-derived enzyme 
pancreatin. This enzyme group is most preferred 
as the "enzyme group including a digestive 
enzyme" of the present second invention. 
Pancreatin includes enzymes such as amylases, 
proteases, lipases, or the like. 

The object of the present first and second 
inventions is to provide a novel ubiquinone 
formulation that has high bioavailability and 
particularly good absorption in the digestive tract, 
and that has a large area under the curve (AUC) of 
concentration in the blood. 

As made clear by the examples of the present 
first invention explained below, the effect of the 
present first invention is due the large AUC and a 
marked increase in bioavailability of ubiquinones. 
Moreover, the effect of the present second 
invention is a great increase in the effect of the 
first invention due to coexistence of the enzyme 
group including a digestive enzyme with the 
formulation of the present first invention. 

Although the reasons for the effects of the 
present first and second inventions are not 
necessarily clear, it is possible to consider reasons 
such as those mentioned below. 

When a pharmaceutical agent having poor 
solubility in water is absorbed into the body from 
the digestive tract or the like, and when there are 
multiple forms of the pharmaceutical agent as a 
crystalline substance, it is a previously known fact 
that absorption generally is fastest for the form 
that has the lowest melting point and is faster for 
the amorphous form than for a crystalline form. 
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Moreover, the grains of the pharmaceutical agent 
are thought to preferably be as small as possible 
for good absorption, and a molecular dispersion is 
considered to be theoretically the most preferred 
form. 

Since ubiquinone is insoluble in water, the 
formulation is preferably made while taking the 
above described considerations into account in 
order to improve absorption from the digestive 
tract or the like. The inventors of the present 
invention previously discovered two or three 
inventions as methods for production of an 
ubidecarenone (one type of ubiquinone) 
formulation that has good absorption. Applications 
for patents for such inventions were previously 
filed by the applicant of the present invention as 
Patent Application No. S54-75774 and Patent 
Application No. S55-70104. 

On the other hand, two patent applications 
relating to ubiquinone have been disclosed 
recently, i.e. Unexamined Laid-open Patent 
Application No. S52-136912 and Unexamined 
Laid-open Patent Application No. S52- 13691 1. 
The object of the former is the prevention of 
misdistribution of a pharmaceutical agent and 
relates to a pharmaceutical agent that blends in a 
pharmaceutical agent a higher fatty acid ester 
having a melting point above that of the 
pharmaceutical agent (of which CoQ 10 is a type), 
which has an isoprenoid side chain and is a solid at 
room temperature, and thus the former is not 
related to improvement of absorption of a 
pharmaceutical agent. The later is a solid 
formulation manufactured by normal formulation 
means by blending into ubidecarenone a specific 
amount of hydroxypropyl cellulose (HPC). Thus 
even though these inventions are related to 
absorption of ubidecarenone, since the above 
described two inventions improve the ability to 
distribute fine particles in water, the present first 
and second inventions are entirely different 
inventions from the above described two 
inventions. 

The inventors of the present invention recently 
discovered that an encapsulated molecular or fine 
particulate dispersion of ubiquinone had a marked 
AUC after oral administration and that 
bioavailability was equivalent or better than that of 
the inventions of the above described patent 
applications. The inventors of the present 
invention discovered that the effect was further 
increased by setting capsule size to less than or 
equal to 3 mm, thereby attaining the present first 
invention. 
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The reason that the formulation of the present 
first invention has high bioavailability is thought 
to be that, due to high compatibility between 
ubiquinone and the oil, the ubiquinone readily 
forms a molecular dispersion (solution) and / or 
fine particulate dispersion in the oil. It is thought 
that the oil dispersion of ubiquinone is emulsified 
by the effect of gastric fluid, pancreatic fluid, or 
the like in the intestines, and forms a colloid so 
that absorption of ubiquinone is promoted. 

Furthermore, it has been previously thought that 
absorption of a pharmaceutical agent is promoted 
by dissolution or dispersion of the pharmaceutical 
in oil, and such pharmaceutical agents have been 
commercially marketed. However, this type of 
formulation is only suitable for some 
pharmaceutical agents. Moreover, an invention has 
recently been disclosed as Unexamined Laid-open 
Patent Application No. S54-98318, entitled 
"Formulation capable of high internal absorption 
for a difficult-absorb drug." Since this method 
only substantially applies to a hormone agent, this 
is a formulation that is characterized as a solution 
of a microcrystalline suspension of a long chain 
fatty acid fraction glyceride. There is no disclosure 
of obtaining of a formulation of a general 
pharmaceutical agent capable of high absorption 
when dispersed in the long chain fatty acid 
fraction glyceride. Therefore an ubiquinone 
formulation having improved absorption and 
formed by encapsulation of an ubiquinone 
dispersed in oil would not be an invention readily 
obtained based on earlier technology. There is no 
suggestion of such based on known facts such as 
those mentioned above. However, it wouldn't be 
easy to select ubiquinone from among the 
countless number of pharmaceutical agents and to 
check the effect of such selection. Moreover, since 
this effect is remarkable, it is not possible to deny 
the patentability of the present first invention. 

Furthermore, the fact that the effect of the 
present first invention is particularly excellent 
when the size of the capsule is less than or equal to 
3 mm should be truly surprising. This fact can't 
necessarily be readily explained based on any 
theory. However, a relatively simple 
understanding is possible as explained below. 

That is to say, surface tension of an oil is 
generally high, and mechanical dispersion is 
required in order to finally emulsify the oil in the 
digestive tract. The orally administered oil in the 
stomach and intestines is subjected to agitation 
action by the stomach and intestines and is 
dispersed. However, this agitation action is 
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extremely weak in comparison to mechanical 
agitation. As a result, when a rather large amount 
of dietary oil is orally administered to a human, 
most of the oil is excreted without being digested. 
Therefore if an oil dispersion of a pharmaceutical 
agent is packed in a capsule and is used as a 
formulation, the oil is dispersed beforehand, 
surface area of the oil becomes increased, and this 
is thought to contribute to proper emulsification of 
the oil even though the agitation function of the 
stomach and intestines is weak. The inventors of 
the present invention discovered in practice that 
there is a marked effect particularly when a 
capsule is used that has a size less than or equal to 
3 mm. 

Furthermore, for a given amount of oil, the 
surface area greatly increases as the size of the 
droplets of the oil decreases and the oil becomes 
more readily digested. The above described 
reasoning can also be readily understood from the 
standpoint of such ready digestion. 

According to the present second invention, a 
digestive enzyme group including a digestive 
enzyme coexists, and thus the emulsification of the 
oil is further accelerated. It is thought as a result 
that a bioavailability is displayed that is at least as 
high as that of the first invention. 

Ubiquinone is called coenzyme Q, acts like 
vitamin E, and is present in plant derived oils, 
beans, fish, eggs, or the like. When ubiquinone is 
expressed as CoQ, the count (n) of the unit 
isoprenoid chain is appended to be expressed as 
CoQ (n ). The chemical structure is listed below. 

o 

(where n = 1 to 10) 

Forms of CoQ (n) where the n count is high are 
usually an orange-yellow colored crystal or 
powder, but some forms are orange -yellow 
colored liquids. This compound is nearly insoluble 
in water but is soluble in non-polar solvents. 

CoQ 10 (ubidecarenone) is generally used as a 
pharmacological product and is a drug that is 
effective for improvement of angina pain of 
patients with congestive heart failure. This 
compound has a melting point of about 48 °C and 
is rather poorly soluble in benzene and 
chloroform. This compound is nearly insoluble in 
water and methanol. This compound is normally 
orally administered as a hard capsule, a pill, or as a 
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powder. There are numerous commercial products, 
including NEUQUINON capsules and pills 
(tradename of Eisai), INOKITEN capsules and 
power (tradename of Nippon Chemiphar Co., 
Ltd.), ubiquinone capsules (Tobishi 
Pharmaceutical Co., Ltd.), or the like. However, 
each of these formulations is a mixture with a 
powder or crystalline expedient or is a formulation 
produced by dissolving in a low boiling point 
organic solvent and then absorbing the solution on 
an expedient. 

The gist of the production method of the present 
invention will be explained next. 

Ubidecarenone Ubiquinone is added to an oil, 
such as an edible oil, and is stirred and dispersed. 
If the oil is a solid at room temperature (e.g. lard), 
then the oil is heated and liquefied, and the 
ubidecarenone ubiquinone is added, the mixture is 
stirred, and dispersed. Next, the dispersion system 
formed in this manner is encapsulated by the 
normal soft capsule method or the micro- 
encapsulation method to produce the formulation 
of the present first invention. 

In order to fill a seamless capsule, for example, a 
GLOBEX MARK II capsule coater (manufactured 
by GLOBEX International Ltd of the Netherlands., 
handled by Mutual Trading Corp., Tenroku 
Hankyu building, 7-1-10 , Tenjimbashi, Oyodo- 
ku, Osaka-shi) is used, and an aqueous solution of 
gelatin is used as the coating solution, as shown in 
FIG. 1 . The filling operation will be explained 
while referring to FIG. 1 . The previously 
described dispersion system ( ubidecarenone 
ubiquinone dispersed in an oil) and a heated 
aqueous solution of gelatin are loaded in the 
previously mentioned GLOBEX capsule coater, 
and spherical gelatin capsules encapsulating the 
dispersion liquid are dropped into cooled oil (5) 
while synchronizing a pulsating pump (4) and a 
cutoff valve (6). The capsules and the circulating 
oil are both carried above a screen (8), and the 
capsules are collected in a receiving vessel (9) 
after separation from the oil. If the dispersion 
medium of the dispersion system is a solid such as 
beef tallow or lard, the same type of processing is 
used while heating the dispersion system to form a 
liquid. 

It is also possible to use a polymeric substance 
other than gelatin as the capsule material for the 
above described type of capsule formation. It is 
also possible to use as the polymeric substance a 
coating agent for drug products such as 
hydroxypropylmethyl cellulose, pullulan, gum 
Arabic, hydroxypropyl cellulose, polyvinyl 
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alcohol, polyvinyl pyrrolidone, casein, cellulose 
acetate phthalate, ethyl cellulose, hydroxypropyl 
cellulose butylate, EUDRAGIT E (manufactured 
by West Germany-based Rohm & Hass GmbH), 
MPP (manufactured by Tanabe Pharma Corp.), 
AEA (manufactured by Sankyo Co., Ltd.), or the 
like. 

Although the pharmaceutical of the present first 
invention produced in the above described manner 
can itself attain the effect of the pharmaceutical by 
oral administration, the effect of the 
pharmaceutical can be further increased by further 
coating the outer surface with an enteric coating 
containing an enzyme group including a digestive 
enzyme. A general enteric substance (i.e. a multi- 
acid group-containing polymer) is cited as the 
enteric substance used for the enteric coating. 
Multi-acid group-containing cellulose adducts are 
particularly suitable. Examples include 
hydroxypropylmethyl cellulose phthalate 
(HPMCP), cellulose acetate phthalate (CAP), and 
multi-acid group polymers having free carboxyl 
groups obtained by vinyl chain polymerization of 
methacrylic acid copolymers having the general 
formula (MPM-05), or the like. 

O*C n H Sn *c00H } 
Qui — R j 



During production of the formulation of the 
present second invention, for example, a capsule is 
produced using a dispersion system of 
ubidccarenone ubiquinone dispersed in oil in the 
same manner as the above described first 
invention. Then the formulation is produced by 
coating this capsule with the enzyme group 
including the digestion enzyme or by using the 
capsule to fill another capsule together with an 
enzyme group including a lipase. As mentioned 
previously, the enzyme group including a 
digestive enzyme is preferably pancreatin. 

Although the oils used in the present first and 
second inventions were mentioned previously, 
specific examples of such oils will be further 
listed. 

Plant derived oils are exemplified by sesame 
seed oil, canola oil, cotton seed oil, soybean oil, 
camellia oil, olive oil, coconut oil, and palm oil. 
Refined plant derived oils are exemplified by 
caraway seed oil, cinnamon oil, spearmint oil, 
peppermint oil, perilla oil, and eucalyptus oil. 
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Animal derived oils are exemplified by fish oil, 
beef tallow, lard, and mutton suet. Lipids are 
exemplified by neutral fats, phospholipids, 
glycolipids, waxes, steroids, carotenoids, and 
terpenes. As mentioned previously, among these 
oils, carvone is a particularly preferred oil due to 
good solubility for ubiquinone and the property of 
dissolving an equal weight of ubiquinone at room 
temperature. Moreover, refined oils that contain 
carvone (such as peppermint oil, spearmint oil, or 
the like) are preferred for the present invention due 
to the ability to dissolve ubiquinone well. 
Dissolution is good for jojoba oil and eucalyptus 
oil, and thus these oils are also suitable oils. 

Examples and test results thereof will be 
explained next. The present first invention and 
second invention will be explained concretely 
together with the results of such inventions. 
Example 1 

10 g of CoQ 10 (ubidecarenone) powder was 
dissolved in a mixture of 150 g of soybean oil and 
100 g of 1-carvone. Separately, 100 g of gelatin 
and 35 g of gum Arabic powder were added to 
purified water and were gradually dissolved while 
heating to produce a gelatin solution. These two 
types of solutions were loaded in the GLOBEX 
MARK II capsule coater shown in FIG. 1 , and 1 
mm size seamless capsules were obtained using 
this equipment. The concentration of CoQi 0 in this 
capsule was 5 percent by weight. 

Example 2 

The 1 mm diameter spherical capsules 
containing CoQ 10 produced during Example 1 
were used as nuclei (the core substance), and a 
centrifugal fluidized type coating granulator 
(manufactured by Furointo Sangyo, KK) was used 
to apply a 30 percent by weight coating of 
pancreatin (relative to the charged amount). 
Thereafter, an emetic coating was further applied 
on top of the pancreatin coating. The formulation 
of the emetic coating solution contained 8 parts of 
carboxy methylethyl cellulose (CMEC), 0.8 parts 
of triacetin, 45.2 parts of methylene chloride, and 
46 pails of ethanol (where "parts" hereinafter 
means parts by weight). The amount of CMEC 
relative to the charged amount was about 20 parts 
by weight. The obtained formulation was suitable 
as an emetic formulation per the Association of 
Pharmacopoeia Admitted Drug Manufacture 
destructive test method, and this formulation 
changed little over time. The CoQi 0 content of this 
formulation was 2.5 percent by weight. 

Example 3 
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Using a centrifugal fluidized type coating 
granulator, the roughly 1 mm size pancreatin 
spherical granules where mixed with the spherical 
capsules containing CoQi 0 produced during 
Example 1 , and the mixture was used to fill hard_ 
capsules (200 mg of fill each). One capsule of 
this formulation included about 5 mg of 
CoQ 10 . 
Example 4 

10 g of CoQio powder was dissolved in a 
mixture of 150 g of soybean oil and 100 g of 
1-carvone. Separately, 45 g of gelatin and 5 g 
of glycerin were dissolved in 50 parts of 
purified water while heating (preparation 1). 
Furthermore, 8 parts of methacrylate - 
methacrylic acid copolymer (MPM-05) was 
dissolved in 92 parts of 3 percent by weight 
sodium carbonate aqueous solution to prepare a 
solution (preparation 2). 

The above described preparation 1 and 
preparation 2 solutions were mixed at a ratio of 95 
to 5 (volume ratio), and a roughly 0.6 mm gelatin 
sheet was produced by the flat plate method using 
this mixture as a capsule base agent. 250 g of the 
previously prepared CoQio solution was poured 
into the indentations of this sheet, a separate 
gelatin sheet was applied, and a press was used to 
produce soft capsules of about 8 mm size. One of 
these capsules contained about 10 mg of CoQ 10 . 
Example 5 

10 g of CoQio powder was dissolved in a 
mixture of 150 g of soybean oil and 100 g of 1- 
carvone. While a gelatin aqueous solution (same 
as that of Example 1) was held at about 40°C, a 
GLOBEX MARK II capsule coater was used to 
produce spherical seamless mini-capsules of 2.8 
mm size. The CoQ 10 content in this formulation 
was 5 percent by weight. 

In order to determine the effect of the above 
described examples, these example formulation 
were orally administered consecutively for 5 days 
to beagle dogs at a dose of 100 mg/kg/day, and the 
concentration is blood after the final dose was 
measured over time. CoQi 0 raw material powder 
was used as a control (control 1). According to the 
method described in Example 5 of Unexamined 
Laid-open Patent Application No. S52-13691 1, 3 g 
of CoQio and 3 g of hydroxypropyl cellulose 
(HPC) were dissolved in 30 mL of ethanol, and 
this solution was adsorbed on 94 g of lactose. This 
mixture was then granulated using a 20 mesh 
screen, and was dried for 3 hours at 50°C. The 
resultant formulation was used as control 2. 
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Results are shown in the following Table 1 and in 
FIG. 2. 



Table 1 . Concentration in blood (ug/mL) of 
CoQio versus elapsed time (hours) after final dose. 



Elapsed 


0 


2 


4 


6 


8 


12 


24 


Example 

1 


0.964 


1.982 


3.899 


3.521 


2.912 


2.625 


1.918 


Example 

2 


0.811 


2.541 


4.695 


4.502 


4.201 


3.917 


3.042 


Example 

3 


0.971 


2.802 


4.561 


4.290 


4.111 


3.853 


2.984 


Example 

4 


0.955 


1.592 


3.202 


3.091 


2.176 


1.502 


1.031 


Example 

5 


0.969 


1.804 


3.651 


3.401 


2.633 


2.409 


1.657 


Control 

1 


0.305 


0.494 


0.471 


0.435 


0.419 


0.475 


0.291 


Control 

2 


0.998 


1.126 


2.156 


2.090 


0.881 


0.750 


0.800 



Example 6 

10 g of CoQio powder was dissolved in 200 g of 
refined cottonseed oil and 50 g of refined 
cinnamon oil. While this solution and the same 
gelatin aqueous solution as that used in Example 1 
were held at 40°C, a GLOBEX MARK II capsule 
coater was used to produce 2.0 mm size spherical 
seamless mini-capsules. The concentration of 
CoQio in these capsules was about 5 percent by 
weight. 
Example 7 

10 g of CoQio powder was dissolved in 100 g of 
refined jojoba oil and 150 g of refined sesame seed 
oil. While this solution and the same gelatin 
aqueous solution as that used in Example 1 were 
held at 40°C, a GLOBEX MARK II capsule coater 
was used to produce 1.5 mm size spherical 
seamless mini-capsules. The concentration of 
CoQio in these capsules was about 5 percent by 
weight. These CoQ 10 -containing spherical 
seamless capsules were mixed with the pancreatin 
granules produced during Example 3, and 200 mg 
each of this mixture was used to fill hard capsules. 
Each of these capsules contained about 5 mg of 
CoQ 10 . 

As made clear by the plots of concentrations in 
blood of FIG. 2, the cases of the example groups 
of the present invention were found to have a 
higher AUC (area under the curve of the 
concentration in blood) than the controls. 
Moreover, among the example groups, according 
to the finally indicated AUC values of Table 2, a 
roughly 1.5 fold difference was seen between 
Example 1(1 mm size) and Example 4 (about 8 
mm size), which had different sizes. Also, a 
roughly 1.4 fold difference was seen between 
Example 5 (2.8 mm size) and Example 4. 
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Moreover, no significant difference in AUC was 
seen between Example 1 and Example 5. 

Example groups 1 , 4, and 5 used the same 
preparations, and these were absorption tests for 
CoQio using preparations that had different sizes. 
The significant differences between these 
absorption tests are thus considered to be related to 
the ability to absorb according to differences in 
capsule size and the surface area for the same 
volume. 

According the particle range capable of molding 
in the flat plate or rotary method (conventional 
methods for preparation of soft capsules), capsule 
size is often typically about 7 to 8 mm. Therefore 
most products have been about this size. As 
described in the examples, capsules of sizes less 
than or equal to 3 mm can be readily produced by 
use of the micro-capsule method or the drip 
method type seamless capsule method developed 
in recent years. 

Next, significant differences were found 
between Examples 1 , 2, and 3 based on the plots 
of concentrations in blood. Moreover, a roughly 
1.4 fold difference was found, as shown in Table 
2, between Example 1 and Example 2. 

The significant difference between Example 1 
and Example 2 is thought to have been brought 
about by the presence or absence of the added 
enzyme group. This result is thought to be due to 
promotion of absorption of CoQ 10 in the intestines 
by the enzyme group. 

Table 2. Concentration in blood, area under the 
curve, AUC. 



Example 1 


122.2 


Example 2 


173.4 


Example 3 


171.7 


Example 4 


82.8 


Example 5 


113.2 


Control 1 


19.5 


Control 2 


49.8 



4. Brief Description of the Drawings 

FIG. 1 is an explanatory drawing of the of the 
seamless mini-capsule using the GLOBEX MARK 
II capsule coater. 



1 ... filling material (liquid) 

2 ... gelatin solution 

2' ... automatic adjustment valve 

3 ... gelatin solution 

4 ... pulsation pump 

5 ... cooling oil 

6 ... cutoff valve 
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7 ... cooling apparatus, filter, and pump 

8 ... screen 

9 ... capsule receiver 

FIG. 2 is a graph showing the concentration in 
blood of CoQ 10 over time after administration to 
beagle dogs of the formulations of Examples 1 
through 5 and Controls 1 and 2. 

Agent: Masao HORI, Attorney 



FIG. 1 
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Example 1 
Example 2 
Example 3 
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Continuation of page 1 : 

(72) Inventor Emiko SUDO 

c/o Furointo Sangyo, KK 

14-2 Takadanobaba 2-chome, Shinjuku-ku, Tokyo 
(72) Inventor: Takuichi TSUJINO 

c/o Furointo Sangyo, KK 

14-2 Takadanobaba 2-chome, Shinjuku-ku, Tokyo 



Amendment of Proceedings (self originating) 

January 15th, 1981 

The Hon. Commissioner of the Patent Office: 

1. Case Identification 

Patent Application No. S55-1 18135 

2. Title of the Invention: Absoiption Improved Ubiquinone Formulation 

3. Person Filing Amendment 

Relationship to the Case: Patent Applicant 
Furointo Sangyo, KK 

14-2 Takadanobaba 2-chome, Shinjuku-ku, Tokyo 

4. Agent 

Attorney (7353) Masao HORI 
5-9-11 Chuo, Nakano-ku, Tokyo 164 
Phone no.: 03-381-0496 

5. Subject of Amendment 

"Detailed Description of the Invention" of the Specification 

6. Content of the Amendments 

(1) In lines 4 and 5 of page 2 of the Specification, erase "size less than or equal to 3 mm." 

(2) Correct "furthermore, jojoba oil also. . ." of line 9 of page 18 of the same to read "furthermore, 
squalene, squalane, and jojoba oil also ..." 

(3) Correct "250 g" of line 7 of page 21 of the same to read "250 mg." 



Unexamined Patent Application Publication S57-42616 



Amendment of Proceedings (self originating) 

Honorable Commissioner of the Patent Office: 

1. Case Identification 

Patent Filing No. S55-1 18135 

2. Title of the Invention: Absorption Improved 
Ubiquinone Formulation 

3. Person Filing Amendment 

Relationship to the Case: Patent Applicant 
Furointo Sangyo, KK 

14-2 Takadanobaba 2-chome, Shinjuku- 

ku, Tokyo 

4. Agent 

Attorney (7353) Masao HORI 
5-9-11 Chuo Nakano-ku, Tokyo 164 
Phone no.: 03-381-0496 

5. Subject of Amendment 

Specification and Figures 

6. Content of the Amendment 

The "Claims" are amended as per the 
separately attached paper. 

The "Detailed Description of the Invention" 
is amended in the following manner. 

(1) In lines 4 and 5 of page 2 of the 
Specification, 

"this is used to fill capsules" is amended to 
read 

"this is used to fill capsules having a size 
less than or equal to 3 mm." (Note: This amends 
the text at the same location amended on 
January 15 of 1981, thereby restoring the text to 
the form at the time of filing.) 

(2) In lines 5 and 6 of page 6 of the 
Specification, 

". . . large area under the curve of blood 
concentration (AUC), and novel ..." is amended 
to read 

". . . good crude lymph vessel absorption 
having a large area under the curve of blood 
concentration (AUC), novel ..." 

(3) In line 5 of page 7 of the Specification, 

". . . is thought that . . ." is amended to read 
"... is thought that . . . Furthermore, transfer 
of a drug to the lymph vessels is different from 
transfer into the blood. Transfer to the lymph 
vessels is advantageous since the drug is not 



sent by the portal vein to the liver and is not 
metabolized in the liver." 

(4) JtprihaQlQ)ipf$8ige 10 of the Specification, 
remove 

"case, present first invention . . ." 

(5) In lines 12 and 13 of page 13 of the 
Specification, amend 

"normal soft capsule method or . . ." to read 
"the seamless capsule method mentioned 
next or the normal ..." 

(6) In line 14 of page 20 of the Specification, 
amend 

"Example 4" to read 
"Comparative Example 1." 

(7) In line 12 of page 21 of the Specification, 
amend 

"Example 5" to read 

"Example 4." 
( 8) In the left-most column of Table 1 of page 
23 of the Specification, amend 

"Example 4" to read 

"Comparative Example 1." 

(9) In the left-most column of the same Table 1, 
amend 

"Example 5" to read 
" Example 4." 

(10) In the 8th line from the bottom of page 23 
of the Specification, amend 

"Example 6" to read 
"Example 5." 

(1 1) In the 1st line of page 24 of the 
Specification, amend 

"Example 7" to read 
"Example 6." 

(12) In the 19th line of page 24 of the 
Specification, amend 

"Example 4" to read 
"Comparative Example 1." 

(13) In the 20th line of page 24 of the 
Specification, amend 

"Example 5" to read 
"Example 4." 

(14) In the 1st line of page 25 of the 
Specification, amend "Example 4" to read 
"Comparative Example 1." Also in the 2nd line, 
amend "Example 5" to read "Example 4." 

(15) In the 4th line of page 25 of the 
Specification, amend 
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"example groups 1, 4, and 5 ..." to read 
"Examples 1 and 4 and Comparative 
Example 1 ..." 

(16) In the left column of Table 2 of page 26 of 
the Specification, amend "Example 4" to read 
"Comparative Example 1." 

(17) In the left column of the same Table 2, 
amend "Example 5" to read "Example 4." 
The "Brief Description of the Drawings" is 
amended in the following manner. 

In the 5th line of page 27 of the 
Specification, "Examples 1 through 5 and . . ." is 
amended to read "Examples 1 through 4, 
Comparative Example 1, and ..." 



Unexamined Patent Application Publication S57-42616 

The drawings are amended as per the 
separately attached FIG. 2. 
Claims 

(1) An absorption improved ubiquinone 
formulation comprising an oil dispersion of 
ubiquinone that is encapsulated with a capsule 
size less than or equal to 3 mm . 

(2) An absorption improved ubiquinone 
formulation comprising in each formulation 
unit: 

an oil dispersion of ubiquinone that is 
encapsulated, 

and a digestive enzyme group including a 
digestive enzyme. 



FIG. 2 
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Abstract of JP5704261 6 

PURPOSE:A ubiquinone pharmaceutical, 
useful for improving angina pectoris, e.g. 
ischemic heart disease, having improved 
absorption in the body by the oral 
administration, prepared by dispersing the 
ubiquinone in an oil, and filling the resultant 
dispersion into capsules of particle diameter 
<=3mm., and having the vitamin E action. 
CONSTITUTION :A ubiquinone expressed by 
the formula (n is an integer 1-10) is dispersed 
in an oil, preferably an essential oil, e.g. 
peppermit oil or spearmint oil, containing 
carvone, particularly the carvone, in the form 
of molecules and/or fine particles, and the 
resultant dispersion is then filled into capsules 
having a particle diameter <=3mm.. 
Alternatively, the ubiquinone is dispersed in 
the oil and filled into capsules. The resultant 
capsules and an enzymic group containing a 
digestive enzyme, preferably pancreatin, are 
incorporated into the respective 
pharmaceutical units. Thus, a ubiquinone 
pharmaceutical having good absorption 
particularly in digestive tracts, a large area 
(AUC) under the curve of concentration in 
blood after the oral administration, and high 
bioavailability and good lymphatic absorption 
is obtained. 
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